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Wouldyou like to:
/ Reduceyour operatingcostsby usingfewermaterialsand supplies?
I Reduce hazardousand nonhazardouswaste transportation and disposal costs?
/ Reduce liability and risks associatedwith hazardouswaste?
/ Reduce the paperwork and record keeping requirementsassociatedwith hazardouswaste?
/ Improve workplace safety and employee\health?
/ Help safeguardthe environment?

/ Improveyour company'simage?
/ Increaseyour company's businessactivities?
"Yes," to any of the above
If you answered
questions,you may want to look at the materials
in this pollution preventiontool kit.
It's called a tool kit becauseit contains
information, or tools, to help you prevent
pollution in your business.The tools will help
you identify wastes,both hazardousand
nonhazardous,that your businessproduces.You
will be able to look at your operation in a
different light, keeping pollution prevention in
mind.
The first tools will help you understandwhat
pollution preventionis, how it can benefit your
business,and characteristicsof successful
programs. Later tools contain pollution
prevention ideas that are specific to your
business.

fncidentally, as you read through materials,
you'll notice the words pollution and waste are
used interchangeably.Any waste, whether it's
the paper you don't need anymore or hazardous
waste like spent solvents, has the potential to
becomepollution.By reducingthe wasteyour
businessgenerates,you're reducing the chances
that you'll be polluting your neighborhood,your
community, your environment.

6 Pollution Prevention Strategies for Your
Business, Through Changes in:
Housekeepingand Maintenance
Inventory
Basic Operations
Equipment
Raw Materials
ProcessTechnology
Waste Exchanges and Recycling

A Look at
What'sAhead

la Pollution Prevention Contacts for EPA
Regions VII and VIII. This chart lists :
telephone numbers and addressesof peoplelwho
work with pollution prevention.Use this if you
need information specific to your state or EPA
.
region.

7 Ready to Begin Preventing Pollution? This
is a series of worksheetsto help you colle0t and
analyzeinformation on your business.
Analyzing P ollution Prevention Options
Pollution PreventionProgram Review'

2 Wtry ttre,Concern About Waste? And just
what is pollution preventionanyway?

E Yard Waste, A Growing Concern. Yard
wastes from homes and businessesaccount for a
large percentageof our waste. If your business
has a green space,here are some ideas to make
it greener,in terms of lawn health and reduced
waste production.

3 Getting Off to a Good Start. Some
successfulpollution prevention program
strategiesare given, as well as reasonswhy
some programs never get off'the ground.
4 Hazardous Waste. The ultimate goal is to
not produce any sort of waste. In the meantime,
the haz,ardouswaste your businessproduces
subjectsyou to some specialregulations.

9 Blow Your Horn! Publicize Your Pollution
Prevention Efforts. Publicitv and rewards. both
within your businessand the community aie two
methods for sustaining a pollution prevention
effort.

5 Material Safety Data Sheets.You can learn
a great deal about the materials your business
usesby understandingwhat Material Safety
Data Sheetsare and:what they say.

10 Worksheets: A more in-depth look at
WasteAssessment
Costsof Processes
ScreeningPollution Prevention Options
Technical Feasibility
Economic Fea:sibilin
Pollution P reventioi Option Summary
Evaluation of Pollution Prevention Project

5a Materiat Safety Data Sheets-A Closer
took. There's more information than meets the
eye. Take the time to understandthe terms in
the MSDS aud,you'l} be better:equippedto
make sound decisionsinvolving use, handling,
and storageof hazardousmaterials.

Materiil in this Pollution Prevention Tool Kit is intendedonly to provide general informathn, Contactyour state anil local officials, local Extension
office, and vendorcfor information specifrt to your business,location, and equipment.Thesematerials were written by Jan Hygnstrom under the
direclinn of M.F. Dahiib and W.E, riloW, Binlogical SystemsEngineering, LW ChaseHatl ltniver;ity of Nebraska-Lincoln 68583-0726.
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PollutionPreventionContactsfor EPA RegionsVll and Vlll
Your city or county healthdepartmentmay have informationaboutlocal programsand contacts.Another
good source of information is your state Clean Air Act Small BusinessAdvocate, or local Extension
office.

EPA Region VII
Steve Wurtz
US EPA Region VII
726 Minnesota Avenue
KansasCity, KS 66101

IA

KS

MO

(9r3)ssr-73rs

(3r9) 213-2019

Larry Gibson
Waste ReductionAssistanceProgram
Iowa Dept. of Natural Resources
WallaceStateOffice Building
Des Moines,IA 50319
(sl5) 281-8489

Michelle Feenstra
KansasStateUniversity
EngineeringExtension
Manhatten,KS 66506

TheresaHodges,Pollution Prev. Director
Dept. of Health and Environment
ForbesField, Bldg.740
Topeka, KS 66620-0001

(913)s32-6026

(9r3) 296-6603

John Atkinson, EngineeringExtension
University of Missouri
Columbia.MO 65211
( 3l 4 ) 8 8 2 - 8 8 8 0

Becky Shannon
Missouri Dept. of Natural Resources
P . O .B o x 1 7 6
JeffersonCity, MO 65102
(3t4) s26-6627

Wayne Woldt
University of Nebraska-Lincoln
L.W. ChaseHall
Lincoln, NE 68583-0726
(402) 472-8656

Wanda Blasnitz. Pol. Prev. Coordinator
Nebraska Dept. of Environmental Quality
P.O. Box 98922
Lincoln. NE 68509-8922
(402) 41t-2266

Jim Olson
Iowa Waste ReductionCenter
75 Biology ResearchComplex
University of Northern Iowa
CedarFalls, IA 50614-0185

w 1000sBE

NE

EPA Region VIII
Marie Zanowick
999 lSth Street,Suite500
Denver:Co&0202-2405 (303)294-IO6s
CO

Harry Edwards
Waste Minimization Center
Colorado State University
Dept. of Mechanical Engineering
Fort Collins, CO 80523

(303)4sr-53u
MT

Karen Bucklin Sanchez
Pollution Prevention Coordinator
Montana State University ExtensionService
Taylor Hall
Bozeman,MT 59717-0312

(406)994-34sr
ND

Neil Kolwey.,PollutionPreventionPrograrn
ColoradoDepartment
of Health
HMWMD.B2
4300 CherryCreekDr. S
Denver,CO 80222 1530
(303) 692-3309
Don Vidrine
Solid & Hazardous
WasteBureau
Dept. of Health& EnvironmentalSciences
CogswellBuilding
Helena,MT 59620
(406) 444-1430

JeffreyL. Bulgess
EnvironmentalHeAlthSection
Dept.of Health& Consolidated
Laboratories
1200MissouriAve Rm 201
Bismarck,ND 58502-5520
(101)221-5r50

Neil Knatterud
Dept. of Health& Consolidated
LaboratoriesDivision of WasteMantrg.
1200MissouriAvenue
P.O.Box 5520
Bismarck,ND 58502-5520

Carrie Jacobson
Office of Waste Management
Dept, of Fnvironment & Natural Resources
523 E Capitol Ave
Pierre.SD 57501

(6Os)773-3rs3

Vonni Kallemeyn
Office of WasteManagement
Dept. of Environment& NaturalResources
523E CapitalAve.
Pierre,SD 57501
(60s)'t73-603s

UT

Kitt Farrell-Poe
Ag. Tech. & Fd. Systems
Utah State University
Logan, lJ tah 84322-2300
(801)7s0-3389

Sonja Wallace & StephanieBernkopf
Dept. of EnvironmentalQuality
PO Box 144810,168N 1950W
Salt Lake City, UT 84114-4810
(80r) 536-4477

WY

Pat Gallagher
Senior EnvironmentalAnalyst
Solid Waste & HazardousWaste Div.
Departmentof EnvironmentalQuality
122 W 25th Sr
Cheyenne,WY 82002

JoeHiller
ExtensionWaterSpecialist
P.O.Box 3354
Universityof Wyoming-Laramie
Laramie,WY 82071
(307)766-2ts6

SD

(70t)22r-sr66

(307)777-17s2

Material in this Pollutian Pieiention Tool Kit i* intended only to provide general informdtian, Contact lour state snd local offrcials, local Extension
office, and vendors for information speciftc to your business, locatian, and equipment. These materiak were written by Jan Hygnstrom under the
directian of M.F. Dahab and W.E. Woldt, Biotogical Systems Engineering, lW Chase HaIl, IJnivenity of Nebraska-irrotn
iglsn-OZZC.
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Why the ConcernAbout Waste?
As a businessowner, you've noticed waste disposalcosts climb year by
year. Along with that have come increasedregulationsfrom federal,
state,and local governments,especiallyin the area of hazardouswaste.
How did we get to this point?

Forsomebusinesses,
waste disposalcosts
are goingthroughthe
roof.

Throughout early history, it was common practice to get rid of waste by
pitching it on the land or down the river. As people became frustrated
with the flies or rodents and even ill due to diseasesresulting from
waste,we learnedto carry it farther from our homes and businesses.
Later, burning and burial offered solutions.

Ou"t the years,new technologywas developed.We learnedhow to
make plasticsfrom petroleum.This openeda whole new world to us,
from unbreakablecups to artificial hearts.Plasticssolved some
problems of earlier packagingtypes; plastic is light and unbreakable.
Becauseof plastic packaging,we have less food waste,but
unfortunately, we have the packaging waste on our hands.
With the development of affordable computers, people felt that written
documents would become history. Information and correspondence
would be transmittedby computerdisk, or over telephonewires. Now,
we realize that computers have allowed us to generatemore documents
at a faster rate. The result: more paper waste.

has
As technology
our waste
developed,
has changed.

We also learned how to make materials that can kill pests, clean our
homes, keep our autos running, and generally make life easier. The
manufacturing by-products and leftover materials were disposed of like
our other wastes,thrown in a dump or down a drain. Some of these
materialsand disposalmethodshave come back to haunt us.

The Superfundwas developedto put thesewaste "ghosts" to rest.
Billions of dollars are spentcleaningup abandonedhazardouswaste
sites,and, unfortunately,the list of sitesis growing, not shrinking.
The Environmental Protection Agency (EPA) came into existence in
1970, due to concernabout what was happeningto our environment.Its
focus has been on what to do with pollution after it is generated.How
can it be handled,treated,and disposedof so that our land, water, and
public health are not harmed?As a result of theseefforts, the U.S. has
made progressin cleaning up our water and air. Lake Erie, declared
dead in the 70s, has come back to life. Lead air emissionshave
decreasedby 96Vosince 1970,due mainly to the phase-outof leaded
gasoline.[n almostevery categoryof air pollution,emissionshave
either leveled off or declined since 1970

Until recently,the focus has
beenon pollutioncontrol.

In order to continue making progress toward the goal of a clean, healthy
environment,the EPA has focusedon a new approachcalled pollution
prevention. So what exactly is it? If you want an official definition,
pollution preventionis the elimination or reductionin waste quantities
or toxicities at the point of generation.The simple definition is "try not
to makepollution in thefirst place." Rather than control waste once it
is generated,don't make it. Period. This approachis so obvious, it's
amazingwe didn't considerit sooner!
If we don't make waste,we don't have to figure out where to storeit.
We don't have to pay for handling,transporting,treating, or disposalof
it. We don't have to deal with the regulatoryred tape, especiallywhere
hazardousmaterialsare concerned.

PollutionPrevention:What lt lsn't
Pollution preventionis not changingwaste from one form to another.
Burning paper waste in an outdoor burn barrel instead of throwing it in
the landfill merely changesthe form of pollution from solid waste to air
pollution. And, incidentally, in some areasburn barrels are illegal.
Pollution preventionis not treatmentto detoxify or to recover energy.
Nor is pollution preventiondisposal.These are examplesof pollution
control insteadof prevention.

Pollution PreventionTool Number 2
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And pollutionpreventionworks
Throughoutthe U.S., as businesseshave watchedwaste disposalcosts
soar, some have tried to reduce the amount of waste produced. In many
cases,by just altering a few methodsfor minimal cost, they've seen
dramatic results - decreasedwaste and increasedprofits.

prevention
has
Pollution
increased
businessprofits.

O The WashingtonStateUniversity's Office of Publicationsand Printing
began a S-yearprogram in 1991 to reduce the amount of haz:ardousand
nonhazardouswaste produced. They chose to implement all the
componentsof the program in one year and reduced hazardouswastes
and toxic air emissionsby 977o. Overall, their waste reduction program
savedthem $95,000in one year.
O A Minnesotamanufacturerof cabs for agricultural and construction
equipmentspent $270 for equipmentand labor, and saved$13,000
annually on solvent purchaseand disposal.
O A tool company in North Carolina changed its manufacturing process
to recover nickel from wastewater.This changecost $1,000, which was
recoveredin 5 weeks. The company seesan annual savingsof $10,000
due to the switch.
Even very small businessescan profit from pollution prevention. A
family-owned autobody repair shop employing 17 people saved $4,800
a year by using a still to reclaim spent solventson-site. The payback
period for the still was less than one year. The amount of solvents sent
off-site for treatment or disposal decreasedby 80Vo.The owner of this
company believes that improvements made due to environmental issues
resulted in safer working conditions for his employees.This in turn led
to higher quality work and greater efficiency, which has attracted more
business.
By using pollution preventionmethods,your businesswill be more
efficient. Face it,-wastestartedout as a resourcethat you paid money
for, whether it's that paper you threw out, or spent solventsfrom
cleaning machine parts.
If you eliminate hazardouswaste generation,you'get out from under the
regulations. Wouldn't life be simpler without manifests for hazardous
waste?The solution is not to get rid of the manifest system.It has an
important role in making sure hazardouswaste is handled safely. The
solution is to not generatehazardouswaste.
You are responsiblefor waste generatedby your business,even after it
leavesyour premises.By not generatingwaste,you escapethe liability
associatedwith it.

Pollution PreventionTool Number 2
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There are other benefits to using pollution prevention opportunities. You
will create a safer working environment. This in turn increases
employee morale and productivity.
The public, which includes your customers,has a concern for the
environment and its quality. By adopting pollution prevention methods,
you will improve community relations and improve your business
image. Your company may be better able to compete in the marketplace
if you not only use pollution preventionmethods,but publicize your
efforts.
Many of the general pollution prevention methods are simple to
implement, and not costly. Take a close look at your housekeepingand
maintenanceprocedures,as well as how you handle your inventory. You
may also be able to modify your equipment to make it more efficient.
Perhapsnew equipment would save money in the long run, especially if
there are fewer waste disposal costs to pay. There may be less toxic raw
materials available to substitute for those you presently use. Later tools
will take a closer look at thesepollution prevention strategies.
The next tool will give you ideas on how to successfully implement
pollution preventionin your business.

Mareriat in this Polltttion Preventian Tool Kit is intzndeil only to provide genual informatiorl Contet yoar state and local offtciak' Iocal Extension
offue, and vendon for information specifu to your bushess,lacatbn, ad equipment.Thcsenaterials were wrifficn by fan Hygnstrom wrdet the
dbection of M.F. Dahah and W.E. Woldt, Bialogical SystemsEngineeiiig, LW ChaseHaII, Itnivenity of Nebraskt-Iincoln 6858i'0726.
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Getting Off to a Good Start
Take a few minutes to look over this chart. It shows how successful pollution
prevention programs have beenset up. You can use theseideas in your business,
whether your workforce consistsof 3 people or 50. The following pagesexplain
the chart more fully.

\

Use the team
approach.

teamsmeet
to
regularlY
brainstormano
develoPoPtions'

Teams rank
viableoPtions.
lookat economic
feasibility.Use
Worksheet10e.
Continuethe Process'
Lookat otherranked

viabte oPtions.Reconsider
\options not PreviouslY

Teams
rescreenviable
options.Use
Worksheet10f.

/ presentoPtionsto
& emPloYees'
management

Evaluate
trialrun.

Have total management support.
In some cases,pollution preventionmay
have been brought to the attentionof
managementby a concernedemployee.
To show your commitment, write a policy
on pollution prevention in your business.
A sampleappearsat right.

Educate & involve all employees from the beginning. Just as total support of managementis
necess4ry,employee involvement is crucial to an effective program. Employees have the hands-on
experience and see the direct results of production methods. Once they understandthe pollution
privention concept,they will be invaluablein generatingideas.Who better to include in making
plans for preventing pollution?

Develop a company goal to work toward.
Set measurableand obtainable goals, You
may want to decreaseyour solid waste output
by 257o in one year. Or reduceyour
hazardouswaste by IUVoevery year for 5
vears.

Use the team approach to divide work and maintain motivation. Large
businesseshave teams.Each consistsof 6 to 8 people from different
departments,including maintenance,accounting,management,and
production. Different viewpoints and knowledge of various parts of the
businessare shared.A small businessmay have everyoneon one team.

Collect data. This will help you identify
opportunitiesfor pollution prevention,and
establish a baseline for measuring progress.Many
businessowners are amazedat the actual dollars
spent on waste managementand disposal. You
may want to use Worksheet lOa and conduct a
waste assessmentto determinethe types and
amounts of waste generated. Worksheet 10b will
help you get a handle on where money is spent in
your business.This information will help you
evaluatepollution preventionoptions.

Pollution PreventionTool Number 3
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Have teams meet regularly. First, they'll brainstorm. This
involves dreaming up as many pollution prevention ideas as
possible. Ideas are not judged or evaluated at this point. Just
keep generating ideas.
Screen options. Have teams use worksheet 10c to determine
which options should be consideredfurther.
Rank viable options. Have each team rank their options. Some
may not be viable at this time. Shelve those for future
consideration.
Look at technical feasibility. Use worksheet 10d to have teams
determine whether the technology exists for the viable option.
Shelve those which are not technically feasible for a later date.
Look at economic feasibilitv. Use worksheet lOe to have teams
determine whether the option is economicallyrfeasible.Shelve
those which are not feasible now for considerationlater.
Rescreen viable options. Have teams use worksheet 10f to look those options over again. Each
should select one option to follow through.
Have teams present options to management and employees. Rank
these. Implement simple ideas first, to gain support for the program.
Start with one or two basie ideas to get everyone working together. This
will reap benefits quickly and provide motivation to do more.
Set up small scale trial run of selected option. The team may have to
do additional research and legwork. After they feel enough information
has been collected, try implementing the option on a small scale.
Evaluate. After the trial run, sit down and talk over the results. Are there any areasthat need special
attention?
Adjust and retry the option. Make any adjustmentsthat may
make the option run more srnoothly. Run another trial. If you
feel it really is feasible....
Implement full scale. Try the option throughoutyour
business.
Evaluate option. Use worksheet 10g. Determine whether the
option was successful.Did you preventpollution? Improve
worker safety? Realize economic benefits? Reduce your
liabilitv?

Pollution PreventionTool Number 3
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Publicize your efforts. Tell your community what you're up to. If you have
succeededin reducing your waste generationby 25Vo,let people know. This shows
your concernfor the environmentand your neighbors.Tool t has some ideas.
Apply for local, state, regional, or national awards. Even if you don't win, you
may get ideas for more pollution prevention possibilities just by going through the
applicationprocess.Tool t has information on this, too.

Barriersto a SuccessfulPollutionPrevention
Program
What are some potential barriers to developing and maintaining a successfulpollution prevention
program? If you are aware of them and plan for them, your chancesof preventing pollution, reducing
waste managementcosts,reducing liability, improving your businessimage, and improving
workplace safety will be greater.
If you don't have managementand employeesupport,a
successfulprogram will be a tough row to hoe. You can
demonstratemanagementsupport by developing a written
company policy on pollution prevention, setting goals for
reducing waste, and publicizing and rewarding success.
Peoplewho are resistantto changewill be difficult to deal
with. For pollution prevention to work, people will have to
look at businessoperationswith a fresh eye. Forget that "it's
always been done this way." You have to be willing to
experiment a bit to get the kinks out, and test new ways of
doing things.

Taking on too much at once may doom your pollution prevention
program from the start. Set a goal and pace yourself. Try simple
options first. As you gain experienceand have some successful
projects under your belt, look at more difficult options.
The next tool explainswhat hazardouswaste is. You'll see why
reducing or eliminating its generationmay be in your business'sbest
interests.

Material in this Pollution Prevention Tool Kit is intended only to provi.degeneral information. Contactyour state and local offrcials, local Extension
office, and vendorsfor informatian speciJicto your business,Iocation, an( equipment.Thesemateritk were written by Jan Hygnstrom under the
directinn of M.F, Dahab and W.E, Wotdt, Bi.ologital SystemsEngineerini, LW ChaseHaIl, IJnivenily of Nebraska-Lincoln 68583-0726,
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Hazardous
Wasteand Your Business

MoneySpenton Hazardous
Waste ManagementServices
analytical,
in the US (includes
consulting,
environmental
designandengineering,
remediation
construction,
storage,and
transportation,
disposalcosts).
= g3 billion
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What is Hazardous Waste?
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Ignoring hazardouswasteregulationsis a seriousmatter.
Besidesendangeringpublic health and the environment,
improper handling of hazardouswaste can bring fines and even
jail sentences,as the article at the bottom of this page shows.
This tool gives you an idea of some of the regulations
hazardouswaste generatorsmust deal with. As you'll see,there
are benefits to pollution prevention - not producing hazardous
waste.In trying to reach that goal, the less hazardouswaste
your businessgenerates,the lower the number of regulations
you'll have to deal with. That meanssavingsin terms of time
and money.But first.....

9-

/1

1991 1993* 1995.
*Estimates
T. Lorenz
& Co.
bvWilliam

Although reducing the amount of any waste your business
produceswill benefit you, there is specialconcern about
hazardouswastes.These are wastesthat can causeinjury or
death. They may also damage or pollute land, air, or water.
Hazardous wastes are regulated by federal and state laws.
The following information, taken from federal hazardouswaste
regulations is meant to give you an idea of what a hazardous
waste generatormust do for compliance.Your state and local
regulationswill be at least this stringent,never more lenient.
For more information on your state hazardouswaste
regulations,contactyour CooperativeExtensionoffice, Health
Department, or Environmental Agency.

How do I know if a waste is hazardous?
There are 3 main ways a waste falls into the hazardouscategory.
1. Listed wastes - appearon any one of four lists of hazardouswastescontainedin the
ResourceConservationand Recovery Act (RCRA). Thesehave been listed becausethey contain
any number of toxic materials that have been shown to be harmful to the environment, or they
exhibit one of the characteristicsdescribedbelow. Listed wastesmay be generatedfrom
manufacturing processesor may consist of discardedcommercial chemical products.
2. Characteristic wastes - have one or more of the following characteristics:

g

A. Ignitable - have a flash point
of less than 140" F. The flash
point of a liquid is the lowest
temperatureat which it can release
enough flammable vapor to ignite.
lonilable
Ignitablescan be liquids, solids,
flammable gases,or oxidizers.At
standardtemperature and pressure,non-liquid
ignitables may cause fire through friction,
absorptionof moisture,or spontaneous
chemical changes.Some ignitable hazardous
wastesinclude kerosene,mineral spirits,
toluene,and xylene.

C. Reactive - unstable
or undergo rapid or
violent chemical
reaction when exposed
to heat, pressure,
R€ac,tive
water, or other
materials. The
reactions may produce toxic fumes or
gases.Chromic acids, perchlorates,and
peroxides fall into this category.

B. Conosire - extremely
alkaline (pH greater than or
equal to 12.5) or extremely
acidic (pH less than or equal
Conosive
to 2), or can corrode steel at a
rate of greater than 0.25
inches per year. These dissolve skin, metals,
and other rnaterials, Special containers are
necessaryto resist corrosion.Corrosive,wastes
include waste rust removers, waste acidic or
alkaline cleaning fluids, and waste battery
acid.

D. Toxic - contain high
concentrationsof some
heavy metals such as
lead, cadmium, or
mercury; or contain
Toxic
certain pesticides.This
is determined throueh
testing with the Toxics Characteristic
Leaching Procedure(TCLP). Toxic wastes
can cause cancer, kidney damage,birth
defects.and blood disease.

B

a
a

3. IVlixturesr of listed hazardouswaste and non-hazardouswaste.
r of a characteristic hazardouswaste and a non-hazardouswaste if it exhibits a
characteristic (ignitable, corrosive, reactive, or toxic).

Pollution Prevention Tool Number 4
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ltflaterial
$afety
Data
Sheets

It is your responsibility to determihe whether your wastes are
hazardous.The Material Safety Data Sheet (MSDS) that you
receivefor each hazardousmaterial you purchaseis a good place
to look for information. The amount of hazardouswaste your
businessproduceswill determinethe amount of paperwork and
regulationsyou must comply with. Tools 5 and 5a have more on
the MSDS.
Some wastesare called acutely hazardous.These are wastesso
dangerousin small amounts that the EPA regulatesthem in the
sameway as large amountsof other hazardouswastes.Dioxincontainingwastesand some pesticidewastesfall into this group.

The amount of hazardouswaste your businessgeneratesand stores determineswhat category
your business falls into: Conditionally Exempt, Small Quantity, or Large Quantity Generator.
and
Each categoryhas certain regulationsthat the generatorsmxst gomply with.^Tftese-names
amounts may vary by state. Be certain to check your state's. These are the federal categories:

\ExemptGenerators
Conditionally
produce-no
morethan220lbs (about25
gal) of hazardouswaste and no more ..
lhan 2.2 poundsof acutelyhazardous
wasteper month'rNo
rnorethan2,200
lbs of hazardouswastecan be.stored
on yourproperty.

SmallQuantityGeneratorsproduce
between220 and2,200pounds
(between25 to lessthan300 gal)of
hazardouswasteand no morethan
2.2 lbs of acutelyhazardouswasteper
month.

The next section of this tool gives the federal
guidelinesfor determining what wastesto
include when calculating hazardouswaste totals.
Be sure to look at your state and local
regulationsto determinewhat wastesmust be
included and what wastesneed not be.

LargeQuantityGeneratorsproduce
2,200pounds(about300gal) or moreof
,hazardous
wasteor morethan2.2 lbs or
wasteper month.
acutelyha4ardous

There is a great deal of paperwork involved with
managinghazardouswaste.Besidesthe
paperwork, time must be spent training
employees,inspecting storageareas, and keeping
up with changingregulations.If you didn't '
generatehazardouswaste, these regulations
would not apply to you.
That makes zero
hazardouswaste
productiona pretty
good target to aim for.

Pollution PreventionTool Number 4

Page 3

Calculating Hazardous Waste Totals
Listed below are federal requirementsfor calculatinghazardouswaste totals. Remember,your
state and local requirements may be more strict. Contact your local Cooperative Extension office,
Health Department or Environmental agency for state and local regulations.
When calculating hazardous waste totals:
What wastesdo I include?
All listed and characteristic wastes that you:
r accumulateon-site for any period of time prior to subsequent
management.
r package and transport off-site.
r place directly in a regulated on-site treatment or disposal unit.
I generateas still bottoms or sludges and remove from product storage
tanks,

Do not include wastes that:
r are specifically exempt from counting, such as
used oil that has not been mixed with hazardous
waste or spent lead-acid batteries that will be sent
off-site for reclamation.
I may be left in the bottom of containersthat
have been completely emptied through
conventionalmeans,such as pouring or pumping.
Containers are considered empty if no more than
1 inch of residue remains, or no more than 3Voby
weight remains in a containerthat holds 110
gallons or less, or no rnore than 0.3Voby weight
remains in a container that holds more than 110
gallons.Acutely hazardouswaste containersmust
be more thoroughly cleaned by triple-rinsing with
an appropriatesolvent.
r are dischargeddirectly to a public utility that
treats industrial and domestic sewage,without
being stored or accumulated first. However, this
discharge must comply with the Clean Water Act.

r you reclaim continuously on-site without storing
prior to reclamation, such as dry cleaning solvents.
Any residuesremoved from the dry cleaning
machine and any spent cartridge filters must be
counted,however.
r you manage in an elementary neutralization unit,
which is a regulated tank, container, or transport
vehicle designedto contain or neutralizecorrosive
wastes.
r you managein a totally enclosed treatment unit
or a wastewatertreatment unit.
r you have already counted once during the
calendar month and treated on-site or reclaimed in
some manner and used again.
r are left as residue in the bottom of product
storagetanks if the residue is not removed from
the product tank.

and local offtcials' local Extension
Material in this pollutian preventian Toot Kit is intended. only to provide general informatian Contatt lour state
by Jan Hygnstrom under the
were
wrifien
These
materials
equipment,
and
your
lacation,
business,
office, and venidors for iiformation specilic to
68583-0726.
iirectian of M,F, Dahab and ll.E. WoW, Biotogical Systems Engineering;"!,W Chase Hall, Univercity of Nebraska'Lincoln
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MaterialSafetyDataSheets
One important source of information is the Material Safety Data Sheet
(MSDS). It lists the ingredientsin a hazardousproduct, the hazardsto
safety and health, and the precautionsto follow when using the
product. Employers who use, store, or manufacture hazardous
materials are required by law to make the MSDS available to all
employeeswho could be exposedto the material.

Material
$afety
Sheets
on the MSDS
The information
you
in determining
will help
any
whetherwastecontaining
of the materialis hazardous.

Manufacturers of hazardousmaterials are required to provide accurate
product information, yet the quality of information may vary,
depending on the thoroughnessof the manufacturer. Do not consider
the MSDS to be a complete source of information for a product.
Instead, consider it a starting point for learning about the material.
You probably receive the MSDS for any hazardousproducts you use
from the distributor when you receive supplies.If you don't, call or
write to the manufacturer or distributor of the product and request a
recent copy. Indicate your intended use for the product, so the correct
information will be sent. A responsiblebusinessshould respondto
your request.
The MSDS must contain some basic information, although the format
may vary from one manufacturerto another. There are eight major
sections,describedbelow. In any section, the letters ND means the
information has not been determined and NA means not applicable.
Look at an MSDS from your files while reading this tool. Read the
brief summary of each of the sections.These should be similar to
those on your MSDS, but remember, there will be some variation. Get
to know the product you use in your businessby answering the
questions.

1. Material Manufacturer and Identification
This section gives the name, address,and emergencytelephone number of the
product's manufacturer.The chemical name or trade name of the product is given. If
the product is a mixture of several chemicals, only its trade name will be listed. Is a
Chemical Abstract Service number given? This number allows you to find more
information from other sources,such as library books. When was the MSDS prepared?

2. Hazardous Ingredients/Identity Information
This section lists the product ingredients which have been determined to be
hazardous.The percentage,by weight, of each ingredientis listed, using the
chemical or common name. Does your MSDS tell at what concentration the
material could produce a health hazard?This information is based on research
using test animals in laboratory experiments.One abbreviation you may see in this
section or section 6 Health Hazard Data is TLV. or Threshold Limit Value. This is
the recommendedairborne concentrationthat nearly all workers can be exposed to
without adverseeffects. In general, the lower the TLV, the greater the potential for
adversehealth effects.
As you read your MSDS, you may find 3 types of TLVs listed.
Time Weighted Average (TLV/TWA)- the recommendedexposure concentration for a
normal 8-hour workday, 40-hour workweek. If the MSDS lists only TLV, it usually refers to
this value.
Short Terrn Exposure Limit (TLV/STEL)- the recommendedexposure concentration above
the TWA for a limited number of l5-minute exposure periods.
Ceiling Exposure Limit (TLV/C)- the recommendedexposure concentration that should not
be exceededat any time during the work period.

3. Physical and Chemical Data

ffi,

M

@-

ffi

This sectiondescribesthe physical characteristicsof the product. Is it a liquid,
solid, or gas at room temperature?What is the evaporationrate? Does the
vapor rise or settle? Does the prodtrct dissolve in water? Information on the
odor and appearancecan help you to verify that you have the correct MSDS.

<i&, r.,>
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4. Fire and Explosion Hazard Data

:

This section describesthe circumstancesunder which the product may ignite or
explode. What is the flash point, the lowest temperatureat which the material can
releaseenough flammable vapor to ignite? What are the recommended
extinguishing media, materials that should be used to put out a fire? These may
include foam, water, carbon dioxide, or dry chemical. Are there special fire fighting
proceduresto follow? Is special protective equipment needed?

5. Reactivity Data
This section tells how the product will react under particular environmental
conditions.Will it decomposeover time? Will heat or sunlight causea dangerous
reaction,producing a toxic or flammable substance?This section will also indicate
which chemicals are incompatible with the product, and should not come in contact
with it. This information is important when choosing safe storage conditions.

6. Health Hazard
This section provides a combined estimate of the total known hazards of the product.
It describesroutes of exposure and effects of short and long-tefln exposure.What are
the signs, symptoms, or diseasesthat may result from overexposure?Are any medical
conditions generally recognized as being aggravatedby exposure to the product?
What emergency and first aid proceduresshould be followed in case of overexposure?
This section may also indicate whether the hazardousproduct is listed in the National
Toxicology Prograrn (NTP) Annual Report on Carcinogensor is a potential
carcinogen according to the International Agency for Researchon Cancer or by
OccupationalSafety and Health Administration.

Pollution PreventionTool Number 5

Page l

7. Precautions for Safe Handling and Use
This section tells the safest known ways to handle the rnaterial. Are there special
proceduresfor cleaningup spills and leaks?How should you disposeof the
product? In general,information on disposalis not suppliedin detail because
local, state, and federal regulations vary. This section also provides information
that might not be listed elsewhere,such as storageinformation and cleaning or
disposingof contaminatedclothing.

8. Control Measures
This sectiondescribespersonalprotectiveequipment,work practices,and
ventilationproceduresto usewhen working with the product.Are specialgloves
Is eye protectionsuggested?
or respiratoryprotectionrecommended?

Your MSDS mav have additional sections,suchas SpecialPrecautionsor Regulatory Information.

Now that you've become familiar with the MSDS,
find out what some of the terms, like LD50 and
vapor density mean. The next tool, Taking a Closer
Look at the MSDS, will help you better understand
some of the characteristicsof the hazardous
materialsused in your business.Is a material with
an LD50 of 500 mg/kg more toxic than one with an
LD50 of 400 mg/kg? If a material is heavier than
air, does it pose more of a health hazard to children
and pets? You can find this in the MSDS if you
know where,andhow to.look.

Adaptgdfrom ldenttfli"s'Product Hazards:Material SafetyData Sheets,copyright 1991by the
Universityof Missouri'sHouseholdHazardous
WasteProject,1031E. Battlefield,Suite214,
Springfield,MO 68507.

Material in this Pollutian Prevention Tool Kit is intended only to provide general informatian. Contad lour state and local otfuials, Iocal Extension
offtce, and vendorsfot information speciftc to your business,location, and.qquipment.Thesematerials were writlen by fan Hygnstrom under the
direction of M,F. Dahab and W,E. Woldt, Biahgical SystemsEngineering, LW ChaseHall, IJnivenily of Nebraska-Lincoln 68583-0726.
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Take a GloserLook at the MSDS
I Some terms and abbreviations you may find in the
Hazardous Ingredients/Identity Section include:
Permissible Exposure Limit (PEL)- the amount of an
airborne substancethat most healthy adult workers can be
exposed to at work without adverse effect.
LD50- the lethal dose that will kill 507o of the test
animals in Iaboratory experiments through either skin
contact or ingestion. The lab results are used to estimate
the toxicity to humans by adjusting the results to human
body weight and characteristics.Researchersare usually
conservative in their estimates becausedifferent species
react differently.
LC50- the lethal airborne concentration that will lctll 50Vo
of the test animals when administered in a single exposure
in a specific time period.
ppm- measure of concentration in parts per million.

mg/m3- milligrams of chemical substanceper cubic meter
of air, to measure concentrationsfor dusts, gases,or
mists.
S (skin)- indicates that the substancemay be absorbed
through the skin, mucous membranes,and eyes.
mC/kg- milligrams of solids or liquids per kilogram of
body weight, usually given by ingestion or injection.

I Some terms you may find in the Physical and Chemical Data section include:
Vapor pressure- indicates how easily a liquid will
evaporate.It is measured in millimeters of mercury (mm
Hg). Liquids with higher vapor pressuresrequire better
ventilation. A liquid is considered volatile when its vapor
pressure exceeds 5 or 6 mm Hg.
Vapor density- the weight of a vapor or gas compared to
an equal volume of air. Air is rated as 1. Vapors heavier
than air have a density greater than 1. They accumulate in
low areas where they may pose health hazards to small
children and pets, and may create fire hazards. Toluene
has a vapor density of 3.2.
Specific gravity- the ratio of the weight of a product's
known volume to the weight of an equal volume of water.
A specific gravity of greater than 1 means the substance
will sink in water; less than I means it will float. Most
flammable liquids are lighter than water.

Evaporation rate- the rate at which a product will
change from a liquid to a gas when compared to the
evaporation rate of a known material. Normal butyl
acetate,which has an evaporation rate of 1, is commonly
used for comparison. A slow evaporation rate is
consideredless than 0.8. Water has a rate of 0.3. A fast
evaporation rate is greater than 3.0. Acetone is 5.6. Fast
evaporating solvents can release hazardous amounts of
vapors into the air quickly and should only be used in
well-ventilated areas with appropriate safety equipment.
Percent volatile- the percentageof a liquid or solid that
will evaporate at 7ffF (unless another temperature is
indicated). If the percentageexceeds 1OVo,be sure to use
the product in a well-ventilated area.

Solubility in water- the quantity of a product that will
dissolve io water at room temperature.Gases with low
water solubilities are more likely to reach the deep tissues
of the lungs. High solubility gasesare more likely to
dissolve into the moist mucous membranesof the upper
airways.

Solubility in water may be expressedas:
Negligible less than 0.17o.
Slight 0.1 to l7o
Moderate l to ll%o
Appreciable more than l0%
Complete 1007o.

I Some terms and abbreviations you may find in the Fire and Explosion Hazard Data Section include:
Flammable limits- the lowest and highest concentrations
of vapor or gas in the air that will ignite when exposed to
a spark or flame. The lower flammable limit is LFL or
LEL and upper is UFL or UEL. Products with a wide
flammablelimit such as ethyl ether, 1.9-3.6,may ignite
either near or far from an ignition source. Products with a
niurow flammable limit may ignite only near the ignition
source. When considering the explosion hazards; the LFL
is the most important. The lower the LFL, the less of a
substanceneeded in the air before it can ienite.

Flash point- the lowest temperature at which the liquid
gives off enough vapors to form an ignitable mixture with
the air above its surface when exposed to an ignition
source. A product with a flash point near or below 100oF
is particularly dangerousbecauseexposure to any ignition
source, such as a spark from static electricity or a burning
cigarette, may set off a fire or explosion. Gasoline has a
flash point of -50"F.
Unusual fire and explosion hazards- tells what toxic or
irritant gasesmay be releasedin a fire.

I Some terms and.abbreviations you may find in the Reactivity Data Section include:
Stability' indicates whether the product will decompose
over time and the environmental conditions, such as heat
or direct sunlight, that may causea dangerousreaction.
Incompatibility- indicates which chemicals should not
come in contact with the product. Any materials that are
identified as incomp'irtible should be stored and used
separately.
Hazardous decomposition products- indicates which
hazardous substancesmay be released during fires or from
decomposition.

Hazardous polymerization. a process by which the
molecules,of a chemical can combine to form larger
molecules, called polymers. If this chemical reaction
happenstoo quickly, it may produce a great amount of
heat, which may result in a fire or explosion. This type of
reaction, under controlled conditions, is commonly used to
produce plastics and usually requires heat or a catalyst. If
a polymerizationhazardexists, specific storage
instructionsand the shelf life of the chemical should be
listed.

I Some terms vou mav find in the Health Hazard Data Section include:
Acute health effects- signs and symptoms such as
headaches,dizziness, skin or eye irritation, vomiting,
coma, or death, that result from a single exposure.
Symptoms usually occur shortly after exposure.
Chronic health effects- gradual and occur through
repeatedexposure over an extended period of time.
Chronic effects include cancer, liver or kidney damage,
birth defects, or central nervous system damage.

Acute effects are usually reported in more detail than
chronic effects becausemore resetrch has been conducted
on acuteeffects.Isolating the long-term effects of a single
chemical is difficult becauseindividuals are exposedto
toxic substancesfrom a variety of sourceb,,theremay be a
lapse in time between exposure and the development of
symptoms, and symptoms may vary from one person to
another.

Materinl in.this Pollution Prevention Tool Kit is intended only to provide general infonnatian, Contact your stale and local offtciah, local Extension
offt4e, and vendors'fot information speciftc to your business, location, and equipment, These materials were written by lan Hygnstrom under the .
direction of M.F. Dahab and W.E. WoMt, Biotogical Systems Engineering)LW
Chase Hall, IJnivenity of Nebraska-Lincotn 68583-0726.
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In Your DrycleaningFacilitythrough
lmprovedHousekeeping,Maintenance,Purchase,and InventoryPractices
Just modifying your generalhousekeepingand maintenancepractices,
-'i'n'b'',.,'
and even how you handle purchasesand inventory may reduce the
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,iiiiiii$wttCh#$iii$rit
ijigoroSofriliir amount of hazardousand nonhazardouswaste your businessgenerates.
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The following pageshave some pollution preventiontechniquesfor
,, t6,..reduceU
CbLstsl
iheV,,... you to consider.Take a pencil and check off the practicesyou already
ail: ".
,r,helfeO'1mqr:oVe
questionmark near those you want to consider.After you
., use. Put,,,a
.,,,.qualityl.,.by,,nb:,,lon$-b't'.
::,,i,iii, finish reading all the options,go back to those with questionmarks
,...,iemittlfig,i.rciosbl....1.,
and rank them accordingto easeof implementation,and whether they
to theair::,,
,,....;.PioPellants
will affect the amountsof waste your businessgeneratesin the
greatestvolume or those wastesthat are hazardous.

Good Housekeeping
I Do you keep storageand work areasclean and well organized?
r Reducesthe chancefor accidents.
r Increasesefficiency. By knowing where materialsand tools are,
time is not wastedsearchingfor them.
r Savesmoney. Dollars are not wastedpurchasingduplicates.
r Spills and leaks are more noticeable.You'll be able to react
quickly, before leaks and spills get out of hand.
I Are all containersproperly labeled?
I Efficiency increases.
r Reducesthe chanceof using the wrong material.The wrong
material could ruin a garmentor your equipment.
I Do you keep track of where spills have occurred?Look at the area and see
how to avoid future spills.
r Reducesloss of materials.
r Savestime and money spenton cleanup.

Maintenance
Based on drycleaningmachine test data, researchshowsthat as much as 25Voof perc emissionsfrom
a drycleaning facility with no pollution controls are due to leaks frorn equipment. Not only is this a
health hazard,but you're,losing solvent that could be used to clean garments.A regular maintenance
schedule may help you reduce the amount of waste your businessgenerates.
tr Do you check for leaks regularly?
Although any drycleaningoperationwill benefit from inspectingfor leaks,
operators of perc drycleaning plants may be required by law to check for
perceptible leaks. These are any vapor or liquid leaks that are obvious from:
r solvent odor
r visual observation,such as pools or droplets
r detectinggas flow (passingfingers over equipmentsurface).

Someareas to inspect for leaks and repairs
on a weekly basisinclude:
o exhaust dampers
o solvent tanks
o cartridge filters
o filter gaskets,seatings
EIwater separators
o pipes and hoses
o pipe and hose couplings
o muck cookers
o lint baskets and screens

o ducts
o solvent containers
o cartridgefilter housing
E pumps
o diverter valves
o fittings, valves
o door gaskets,seatings
o stills

tr While looking for signs of leaks, do you check that equipment
operating properly? Consider Sonleof these ideas:
I q Check dampers to make sure that they open and close
properly during the aeration cycle.
o Check the water/solvent separatorwhile the
machineis operatingto make sure that no solvent
is drainedoff with the water.

fans and condensers.
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Think about how you purchasematerials. A large inventory ties up money than might be needed
elsewherein your business.A large inventory'alsoincreasesthe chanceof leaks, spills, or rnaterials
exceedingshelf-life.
E Can you buy materialson an as-neededbasis?
fl Do you order materialsin appropriateunit sizesto reduceyour inventory?
fl Can you arrangefor bulk delivery and storageof cleaningsolvent?
One drycleaner has bulk solvent delivered directly to the drycleaning equipment. Detergent is
automatically injected from 15-gallon containers into the machines on an as-neededbasis. There is
no other transfer of materials, so the number of spills has decreased.

Even upon delivery there are some pollution prevention techniquesto use.
tr Do you inspect all materials upon delivery?
tr Do you immediatelyreturn unacceptablematerialsto supplier?
Broken packagingor expired materialsmay increaseyour
waste load.
fl Do you make sure a Material Safety Data Sheet(MSDS)
accompanieseach hazardousmaterial? Employees should
know where they are and how to use them. Not only is this
good for employee safety, it is required by the Occupational
Safety and Health Administration. (OSHA).
n Do you check that all purchaseshave legible labels?
r Efficiency increases.
r Reducesthe chance of using the wrong material.
The wrong material could ruin a garment or equipment.
! Do you rotate stock and use it on a FIFO (first in-first out) basis?
r Reducesthe chance that materials will pass expiration date.
r Reduces the chance that materials like pup"r will become mildewed,
fl Can you make arrangementsto return expired material to supplier?
r If you decide to use old material, test it for effectivenessfirst.

n Do you keep track of raw material usage with

good records?
r If you know how many pounds of clothes you clean in a month and the amount of solvent
typically used, you have a good gauge for checking equipment efficiency. If solvent use
goes up drastically while cleaning the usual amount of clothing, there may be a leak
somewhere.
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Raw Materialand WasteStorage
Even your storagemethodscan affect your waste generation.Think about how you store both your
raw materialsand your waste. You may be creating more waste unnecessarily.
n Are storagetanks and containerslarge enough?
r Reducesthe chancefor overflows.
n Do you store materialson pallets so that you can easily check for leaks?
I Store drums off concretefloors to reducethe chanceof corrosion from rnoisture.
n Do you store products in locations that will preservetheir shelf life?
r The USOS will help you determineproper storageconditions for hazardous
materials.For example,some materialsshould not be exposedto direct sunlight
or high temperatures.
n Are all materialssecurelycovered?
r Reducesthe chanceof spills.
r Reducesloss of liquids due to evaporation.
tr Do you drain spent cartridgesin their housing or a similar closed container for 24 hours?
n Do you segregatewastes?
r Mixing wastesmay rnake recycling impossible.
r Mixing hazardousand nonhazardouswastes increasesthe volurne of hazardous
wastesand thereforedisposalcosts.
n Do you accumulatewaste indoors or in a coveredarea to prevent moisture from seepingin?
r Moisture could increasethe volume of your hazardousmaterials,making you pay
more for disposal.
Some special points to consider for your hazardous waste:
n Are wasteslabelled and stored accordingto local, state,and federal regulations?
r Don't store spent solvent in an undergroundtank. Regulationsrequire costly monitoring and
testingfor undergroundstoragetanks.
! Is it stored in a safe location out of major traffic areas?
r The less activity the better for preventing accidental spills or leaks.
n Do you have secondarycontainment,such as curbing,in caseof a leak? Is it coatedwith some
type of epoxy to ensureit is non-porous?
fI'Do you have emergencyequipmentsuch as dams and pigs in caseof spills and leaks?Are
employeestrainedto use them properly?

Material in this Pollution Prevention Tool Kit is intended only to provide general information. Contact lour state and local offtcials, local Ertension
offtce, and vendors for information specifte to your business,location, and equipment. These materials were written by.Jan Hygnstrom under the
direction of M,F. Dahab and W:E. Woldt, Biological Systems Engineering| LW Chase Hall, University of Nebraska-Lincoln 68583-0726.
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In Your DrycleaningBusinessthrough lmprovedBasic Operations
Often, we do things a certain way becausethat's how we
were trained. We may not even know why we do it that
way. Maybe the real reasonfor how it was done in the past
no longer applies.
Every so often it may be a good idea to step bpck and look
at how we do even simple tasksin a business.Is there a
good reasonbehind it? Is it just a habit?
The following pageshave some pollution prevention
techniquesto considerin your basic drycleaningoperation.
Use that pencil agarnand check off the practices you
alreadyuse. Put a questionmark by those you want to
consider.After you finish reading all the ideas,go back to
the ideas with question marks and rank them according to
easeof implementationand those that will affect your
lareestor most hazardouswaste stream.
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E Are procedures for using equipment written in simple form for employee reference?
fl Are containersclosed with tight fitting lids and bungs when not in use?
I Reducesevaporationlosses.
r Reduceschanceof spills.
tr Do you have spigots and pumps for dispensingnew materials?
r More precisedispensingand less waste.
f, Are there funnels for transferring wastesto storagecontainers?
r Reducesthe possibility of spills.

Equipment Operating
Inslruclions:
1.1664i@dd#Nrn
c6rry@dy.eSntuHn6

.llro6td&.e?btubd.

[J Are garmentsprewashedif possibleto remove dusts and oils?
r Increasessolvent and filter life.
tr Do you turn on equipment over a staggeredperiod of time?
r Reducespeak electricity demands.

3.ur*tb.d4.*..tu
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n Do you monitor solvent mileage? Keep track of the amount of clothes washed per week and the
amount of solvent used per week. The pounds of clotheswashedper gallon of solvent is the mileage.
Much tike the mileage of you, car tells you about the condition ol your engine, solvent mileage tells
you about the condition of your equipment.Any changesin mileage can indicate leaks in your
equipment.The mileage can also help you estimatethe paybackperiod of new equipment.
tr Do you size the garment loads accordingto machinemanufacturerrecolrunendations?
r Overloadingleavesexcesssolvent in garments.
r It also reduces the effectivenessof solvent recovery equipment.
r Underloading the machine decreasesthe solvent mileage.
! If your equipmentdoes not automaticallydispensedetergentsor solvents,do you have a
convenient chart to indicate the correct amount of material required per garment or load?
I Do you use low temperaturelaunderinginsteadof drycleaningwhen possible?
r Reducesuse of cleaning solvents.
n Do you dry clothes of all remaining solvent?
il Do you monitor the drying temperature?Use the temperatureto indicate when the clothes are dry.
In the lint trap, 135"F generallyindicatesthat the clothes are dry. Drying the garmentsfor a set
period of time, insteadof monitoring the drying temperature,can waste energy and increase
electricity bills. Shuroff could be triggered by temperaturerather than by a timer.
E Do you open the machine only as long as necessaryto clean traps?
r Decreasessolvent losses through evaporation when cleaning button and lint traps.
n Do you monitor the water temperaturerise acrossthe condensercoil? The temperaturechange only
needsto be 10oF.If the changeis more than that, you are wasting water. Install a valve downstream
of the condenser,and adjust the flow of water to obtain a change in temperatureof 10"F.
tr Do you filter liquid solvent to allow for extendeduse?
tr Do you extract as much solvent as possiblefrom filters?
r Gravity drainage for 24 hours.
r Filter cookers can extract even more solvent.
! Do you use cartridge strippersto remove solvent from cartridges?
r More efficient than draining or drying cartridges in dryer.
tr If you have a solvent still, do you add water to still bottoms following final boil down?
r Recoversadditional solvent
r Reducessolventcontentin the still bottoms.

Material in this Pollutian Prevention Tool Kit is intended only to provide general informatinn. Contact lour state and local offtcials, local Ertensian
offtce, and vendon for infonnation specifrc to your business, Iocation, ani equipment. These materials were written by fan Hygnstrom under the
directinn of M.F. Dahab and W.E. Woldt, Biologiral Systems Engineerin!, LW Chase Hall, Univenity of Nebraska-Lincoln 68583-0726.
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BusinessthroughEquipment
ln YourDrycleaning
Changes
Generally, newer equipment is more efficient in
terms of energy and solvent use. As you purchase
new equipment,considerthe cost of waste
managementwhen you make your decision.
Closedloop technologycan be appliedto new
equipmentor used to retrofit existing equipment.
Built-in carbon adsorption or refrigeration units
can recover valuable solvent.Equipment can also
be modified to conserve heat and water. Check off
the options below which you alreadyuse. Put a
check mark by those you want to consider.
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tr Do your machines dispensecorrect amounts of chemicals and soap automatically?
I Reduceshandling and potential for spills.
tr Do your machinesmonitor the drying temperature?
r Minimizes solvent vapor loss in the plant from incompletelydried clothing.
n Do you have solvent-vaporrecovery units in transfermachines?
n For perc operations,have you consideredreplacing an old transfer

hboutbuying:a ,'.. machinewith a new dry-to-dry machine?It eliminatestransferring
,Thinking,
":"""
new peid trahsfe,r,
clothing from a wash unit to a drying unit.
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r Less solvent loss through open doors.
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I Have you considereda cold-dry system,that useslower
temperatures?
r Minimizes solvent loss.
r Prolongsthe life of the machine.

n Do you have solvent leak detectorsto monitor vapor losses?
r These will help you pinpoint where you are losing solvent, and money.

Many drycleaners vent solvent vapors to the
atmosphere.Since solventsare expensive,
venting them to the atmosphereis not only
unacceptablef,rom an environmental and
regulatory stance,but is economically
unsound. In-process recycling typically
includes the use of filter.s, condensers,and
distillation units.

$

tr Do you have a fiher cooker? Even after draining, cartridgo filters still contain a significant amount
of solvent.Filter.cookersusuallv use steamto strip the solvent out of the filter. The solvent passes
through a water separatorand can be reused.

tl Do you use spin disc filters?
r Last longerthancartridgefilters.
Most disc filtration systemsconsist of a series of
finely woven polyester discs mounted on a hollow '
shaft. Solvent passesthrough the walls of the discs
and into'the mounting shaft, depositing soil on the
outside surface.of the disc. The discs are periodically
rotated or spun to remove the soil. A valve opens,
allowing soil from the filter vessel to drop into the
srill.
Disc filtration systemsare availablefor use with or
without filter powder, such as diatomaceous earth.
Systemsusing discs with openingsof aboirt 30
microns or smaller can be used without powder,
while systemsusing discs with larger openings
generally use a powder. The powder is added
following the spinning, and builds a 5 micron filter
over the discs.

Many drycleanersfeel the powder type spin disc
filter removes the most soil and produces the highest
quality solvent. This type of filter requires less
frequent distillation to maintain a quality solvent.
Consider, however, that the powder generatesabout
1 pound of hazardouswaste per 500 pounds of
cleaning.
To install a spin disc filt'er, remove'the existing
cartridgefilter canisters.The new filter should be
mountedon the drycleaningmachinedirectly over
the still; If this is not possible, make a steel stand
behind ald to the side of the still..
All pipes should drain away from the filter and
toward,thernachine.This allows the soilcontaminatedsolvent to drain into the still during
filter renewal. Your equiprnent supplier will have
more specific informaiion on prop"r installation.

tr Dq you have a distillation unit to.recover.dirty
solvent? Steam is used to heat spent solvent to its
boiling point. The solvent/watervapors rise to the
top of the still and are cooled back into a liquid.
This:liquid goes to a separatorwhich separatesthe
solvent from the water; the solvent goes to the drycleaning tank for reuse.The residueleft in the still,
called sludge or still bottoms, must be disposedof
as hazardouswaste.
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The still bottoms are often contaminatedwith
a great deal of perc; estimatesrange from
50Voto 70Vo.To extract even more solvent
from the sludge, add water to the still or
cooker following the final boil down or cook
down. Talk to your equipmentsupplier for
more inforrnation on how to do this for your
specific type of still.

Here is the basic procedure for reducing perc in
still bottoms. Contact your equipmentsupplier
for specffics regaiding your particular still!
. Distill and boil down as usual.
. Let the still cool at least15 minutes.
. Note volume of still residueand add an equal
amountof water.
' Turn on steam.Raisetemperatureslowly to avoid
'
boil over. Continueto boil down at 25-30psi until
the waterfrom the water separatorand from the
solventline stopsflowing.
.Cool still 10-15minutes.
. Note volumeof still residueand addhalf as much
waterto the still.
. Continueboil down as before.

In stills with an automatic shut-off valve, this
processwill raise the temperaturehigh enough
so that the valve closes, causing interruptions
and delays.
You may be able to eliminate this problem by
adjusting the sensorto a higher tomperature,or
by removing the probe and temporarily putting a
stopper in the opening. This process also
requires careful monitoring of distilled solvent
coming from the water separator.Too much
flow will force the solvent out of the water line
in U-tube type separators.
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! Do you use carbon adsorption units to recover exhaustedsolvent vapor from solvent storage tanks,
distillation units, muck cookers,dryer condensers,and plant ventilators?Steamregeneratesthe
solvent from the carbon bed. The steam-solventvapor mixture condenses,and the solvent and water
are separated.Such a systemtypically recoversmore than 957oof the solvent from the air. The
separatedwater may be reused;considerusing some as a pre-spotter.Otherwise,it must be disposed
of in an acceptablemanner.
t Reduces air emissions and loss of perc.
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n Do you have a refrigeration/condensationunit?
Condensersare equipped with a refrigeration unit to
increasethe condensationefficiency. Air containing
solvent from the drycleaning machine is fed into the
unit and forced over a seriesof very cold baffles. The
solvent/water vapor iu the air condensesonto the cold
metal of the baffle surface.The strippedair is returned
to the dryer, while tlre condensedvapor drains to a
water separator. Recovered solvent is returned to the
storagetank for future use. The water may be reused.
Otherwise, it rnust be disposedof in an acceptable
manner.
I Recovers solvent vapors; it may be over 907o efficient in solvent vapor recovery.
r Reducesair emissions.

Refrigerator/condenserunits come in many shapesand sizes. A machine sized for a 45-pound load
will take,up about one square yard of floor space.Some are designedto hang from the ceiling. If
you have the roorn, however, a floor model is much easerto seivice. In.a plant with more than one
iryclean-ing machine, mrrltiple machine refrigeration units can bo used,

Sone basics to consider when retrofitting existing dryto-dry equipment rvith a refrigeration unit:
/ Your plant must have a large enough electrical circuit and fusible disconnect to power the
compressor,andfan
/ Use plastic piping to duct solvent-laden air from the exhaust of drycleaning machine to the 1,ntat"
side of the refrigeratiiin/condensei unit. Another pipe moves the treated air from the unit into the
dampered air intake on the cleaning machine, This closes the loop on a vented machine.
/ A small tube moves the reclaimed solvent from the refrigeration/condenserunit to a base tank in
the cleaning machine

units was adaptedfrom
Informationon spin disc filters, distillationunits, and refrigeration/condensation
by the MontanaStateUniversity
developed
materialin PollutionPreventionin the DrycleaningBusiness
Program,Bozeman,MT 59717.
Prevention
ExtensionService,Solid WastelPollution

Msteriat in this pottu:tion Prcventian Toot Kit is intendeil only to provide general infornation. Contactyour state andlocal offuiak' local Extension
offrce, and vendorsfor infotrmatian specifrc to your business,location, and equipment.Thesematerials.were wrilten by Jan Hygnstrom under the
direction of M.F. Dahab anit W.E, Wotdt, Biological SystemsEngineerili&, LW ChaseHall, Itnivercity of Nebraska-Lincoln 68583:0726.
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In Your DrycleaningBusinessthrough Raw MaterialSubstitutionand
Changesin ProcessTechnology
Raw MaterialSubstitution
Perchloroethylene(perc) is the most widely used drycleaning solvent in
the US. It has chemical and physical properties that make it the most
desirable solvent available. Unfortunately, perc has drawbacks; it is a
hazardousair pollutant and is associatedwith environmental and human
health risks.
Petroleumsolventsare used much less. Due to flammability, many iocal
fire regulationsrestrict their use. Another option, CFCs such as
Valclene@,
will no longer be viable. Becauseit contributesto ozone
depletion,CFC production is scheduledto be stoppedon January 1,
t996.
Although there are no viable alternativesto perc at present, you may
want to considersome strategieslisted below. Again, check off the
practices you already use. Put a question mark by those you want to
consider. After you finish reading all the ideas, go back to those with
question marks and rank them by their ease of implementation.

or lesstoxic pre-spotters
as muchas possible?
tr Do you uselesshazardous
r Use aqueous-type
pre-spottersthat work.
n Do you try to standardizematerial use?
r Using a few basic productsmay decreaseemployeeconfusion.
r Reducesthe number of rarely-used products that are often stored beyond expiration dates.
n Can you use higher gaugehangersthat will still satisfy customers?
n Can you replace disposablegarmentbags with reusableones?
E Have you consideredreplacing paper towels with reusablecloth?

Ghangesin ProcessTechnology
In 1992, a major battery manufacturer instituted a change in their anode production process, allowing
for a 29Vodecreasein hazardouswaste generation.Two other processchangesreduced waste by
another75,000poundsannually,resultingin an annualsavingsof about$+O,OOO.
A changein technology can be one of the most expensivepollution
prevention strategiesto implement, but the benefits can also be big.
As your businessbecornesmore involved in preventingpollution,
you may think of new production methods that warrant testing.
Obviously, there are risks in changingprocesses,so ideas must be
testedthoroughly to see if they are economicallyand
environmentally satisfactory. Above all, the customer has to be
happy with the result. Some of this testing can require a great deal
of time and money. There are programs,such as the EPA's Design
for the Environment,to help.
For the drycleaning industry, an alternativecleaningprocess,called
multiprocesswet cleaning,is alreadyused on a small scale.It relies
on controlled application of heat, steam,and soapsto clean clothes
that are typically drycleaned.
Multiprocesswet cleaning is more labor intensive,requiring better
trained operators. They look at each garment and select among
steam cleaning, spot removing, hand or machine washing, tumble
drying, and vacuuming. Their choice dependson the garment type,
fabric, and type of soil. Although this processrequires more skilled
labor, the cost is offset by lower costs for equipment, hazardous
waste disposal,electricity, and supplies.

In late 1992, the EPA Design for the Environment program tested multiprocess wet
cleaning in collaborationwith the NeighborhoodCleanersAssociation,the International
Fabricare Institute, and ECOCLEAN International. During the test, nearly 1500
garments were cleaned, about half with multiprocess wet cleaning and half with
conventional drycleaning. In the end, the costs for wet cleaning were slightly lower
than for drycleaning.
But were the customerssatisfied?

Customers
weresatisfied
with
multiprocess
wetcleaning.

Preliminary surveys showed little statistical difference between the two processeswhen
customer satisfaction was measured.Factors such as shrinkage, stretching, and colors
were considered.However. consumershad a statisticallysignificant preferencefor the
reducedodor of multiprocesswet cleaning.The EPA will now go on to examine the
full range of health and ecological risks associatedwith the wet cleaning process to
determine whether it is a viable pollution prevention option for the fabric cleaning
industry.

Materful in this Pollutinn Prevention Tool Kit is intended only to provide general infoimatinn. Contact lour state and local officials, local Eitension
offrce, and vendors for information specific to your business, Iocatian, and pquipment. These materials were written hy Jan Hygnstrom under the
direction of M.F. Dahab and. W;8. Woldt, Biologital Systems Engineering,'LW Chase HalI, University of Nebraska-Lincoln 68583-0726.
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Waste Exchangesand Recycling
The goal of pollution preventionis to not generatepollution or waste in the first place. Due to old
equipmentand capital strortages,however,it may take time to reach that goal. In the meantime,try '
to find someonewho may be able to reuseyour waste through an exchangeprogram, or recycle your
waste.

WasteExchanges
I Waste exchangesmay have names of
manufacturersthat can use the spent
solvent as feedstock.
I They may be able to clean them and
offer them for use by businessagain.
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Recycling
n Do you usebothsidesof a sheetof paperbeforerecyclingor disposal?
n Do you reuseor recycle:
tr hangers?
tr plastic bags?
r Reducesthe amount of waste requiring disposal.
r Reducesthe need to purchasematerialsas often.
tr Do you encouragecustomers to bring back hangersfor
reuse?
n Do you encouragecustomersto bring back plastic bags for
recycling?
r Make sure you have an outlet for the bags!
! Do you reclaim solvent through distillation?
n If not, does your hazardouswaste handlerreclaim solvent?
n Do you strip filter cartridges to reclaim solvent?

Don't forget about considering recycled content and recyclability when choosing your supplies and
suppliers.Here are a few ideas to consider:
tr Are there reusable or recyclable alternatives for any of your supplies, including paper, envelopes,
and office file folders?
n Are thi:re recycled content alternatives?These are products that contain recycled material. Those
"po-st-consumer
recycledcontent" mean that the material has been through the
that indicate.
consumer'shands.
I Are suppliers willing to expand their use of reusable,recyclable, or recycled content containers?

WasteDisposal
n Contract with qualified and licensed hazardouswaste handlers to properly dispose of your
hazardouswastes.

So What's Next?
Hopefully, you have discovered some new
ideas to help prevent pollution in your
business.Hang on to this set of sheetsfor the
time being. They'll be helpful when you are
consideringand prioritizing pollution
preventionoptions.

But first, it's important to know what wastes and
what quantitiesof those wastesyour business
generates.The next tool will help you assessyour
wastes.Think twice if you're tempted to skip that
can provide valuable
tool. A waste assessment
information for you.

Material in this Pollution Pievention Tool Kit is.intendeilonly to.provid.egeneral infonnatian. Contactyour state and local offriids, local Ettension
locatinn,and equipment.Thesemateritls werewrilten by Jan Hygnstromunder the
office, anil vendorcfor information specifrcto your business,
direction of M.F. Dafub and.W.E. Wollt, Biological Slstens Engineering, LW ChaseHaIl, Univenity of Nebraska-Lincoln 68583-0726.
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Readyto Begin PreventingPollution?
First, find out what types and quantities of
wastesyour businessis producing. This is
important, as it helps you pinpoint where you
can prevent pollution, and gives you a baseline
for evaluatingprogress.

Remember that wastes started out as raw
materialssomewherein your business.Not only
are you paying for waste disposal, you are
paying for raw materialsthat weren't fully used.

One way to look at how much waste your businessgeneratesis to look at each processwithin your
company.Some processesin the drycleaningbusinessinclude:
Purchasing
Shipping and receiving
Storage and inventory
Customerservice

Office/recordkeeping
Pressing
Clothing pretreatment
Drycleaning

Laundering
Equipment Repair
Janitorial
Packaging

Cost ldentification
Realizing what waste is costing your business
will make pollution prevention more valuable to
you. To determine whether a pollution
prevention option is economically favorable, you
have to know what processeswithin your
businesscost at present.

Record the estimated annual capital, operational,
and disposalcosts associatedwith each business
process.This will help when you are evaluating
the cost effectivenessof possiblepollution
preventionoptions.

Process:
1. Annual operating costs (including labor, materials, maintenance)
2. Annual capital costs (includesequipment,planning, installation)
3. Annual disposalcosts (transportation,fees, regulatorycompliance)

Total Annual costs

$
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AnalyzingPollutionPrevention
Options
Look at your list of wastes,and then go back to waste preventionoptions listed in Tool 6.
Here are some points to consideras you note feasibleoptions. Check those that apply, and put a
questionmark by those you need to look into further.

Pollutionpreventionoption:
n Will the option affect your most hazardousor
largestwaste streams?

I Can you determineannual operatingcosts and
capital costs of the option?

tr Is the option easyto implement?

Operatingcost estimate

E Doesthe technologyhave a track record?

Capital cost estimate

n Are there case studies describing the
application of the option in the industry?

n Do you know if the option will produce waste?
What types and how much?

n Do you know if the option requiresdifferent
raw materialsthan previouslyused? What
typesandamounts?
fl Will the waste be less hazardousthan that
produced before implementing the option?

n Will those different raw materials be less
hazardous?

! Are you sure that the option does not shift
waste to a different form, or to a different process
within your business?

Don't exclude any option until it has been analyzedcompletely. High tech options are not always the
best, especiallyat first. If you're just beginning a pollution preventionprogram, you'll see positive
results quickly if you selectan option that is easy to implement.This will give everyoneincentive to
continue.Many businessesfirst prevent pollution through simple changesin businessproceduressuch
as improved housekeepingand waste segregation.As they gain experience,they move on to more
challengingoptions.

Take a iloser look at those options to see if they are economicallyand technically feasible. Again,
check those that apply. Put a questionmark by thoseyou're unsureof, and try to find the answer.

Pollutionpreventionoption:EconomicEvaluation
n Is thisoptionwithinyourpricerange,

compliance
E Doesthisoptionreduceregulatory

consideringboth capital and ongoing operation
costs?

costs?

E Does this option have an acceptablepayback
period?
n Does this option reduceyour raw material
costs?
E Does this option reduceyour utilitiescosts?

I Will this option reducethe costs associatedwith
worker injury or illness?
n Will this option reduce your insurance
premiums?
n Will this option reduceyour waste disposal
costs?

n Does this option reduce material and waste
storagecosts?

TechnicalEvaluation
! Does this option have a proven track record?

n Do you know if this option will require any
down time for implementation?

n Wil this option maintainproductquality?

How much?

! Are you ready to handle new training
proceduresand expertiseif required?

tl Will the vendor guaranteethis option?

fl Can you add additional staff if required?
n Will this option createless waste?
I Are you certain this option will not simply
shift waste to another form?
! Is your plant layout and design capableof
incorporatingthis option?

n will this option improve or maintain worker
safety and health?
[ Are new material handling, storageor disposal
techniquesrequired?
n Are materials and parts readily available?
il Can this option be easily serviced?
using this option?
n Are other businesses

Mderial in ihis Polhttion Prevention Tool Kit is iltended on$ to provide gencral informatian. Contact your sttte ard local offuials, local Ertension
offrce, and vendon for infonnatbn specifu to your bushess, location, and equipment. These natirials were wfifren by fan Hygnstrom ander the
68583-0726.
direction of M.F. Dahob and W.E. Woldt, Biblogiccl Slstert,r Engiaeerhi$ LW Cluse HaIl Univenily of Nebrmka-I)neoln
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PollutionPreventionProgramReview
An effective pollution preventionprogram is ongoing. It is important to step back and evaluatewhat
you've accomplished,and set new goals. The following questionswill help keep you on track. Place
a check by those you've done, and a questionmark by thosethat need further attention.
n Have you implemented all the previously defined options?
! Does pollution prevention remain a priority for workers and management?
Have your pollution preventionefforts reducedcoststhrough:
n Reduction of raw material costs?
E Savingson pollution control equipment?
I Reducedcompliancecosts?
fl Reduceddisposalcosts?
I Improved worker safety and health?
! Reducedinsurancecosts?
n Other

How effective have your efforts been at reducing the following types of wastes?

Amount per year

Amount per year

Air emissions

Solid wastes

Evaporativewastes

Spills/containerleaks

Hazardouswaste

Spoiled productionruns

Heat/energy losses

Systemleaks

Maintenancewaste

Wastewater

Out-datedstock

Other

Overspray

Other

tr Do you havean ongoingeducationplan to keeppollutionpreventionin employee'sminds?
E Have you recognizedemployeesor management
for efforts?
I Haveyou publicizedyour effortswithin the community,in your industry?
tr'Ilavelyqu applied'forawmds?

', r .
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Yard Waste,A GrowingConcern
Nearly 20Vo(by weight, 107oby volume) of
the solid waste from our homes and
businessesconsistsof yard trimmings grassclippings, leaves,brush, and tree
prunings. The amount of yard trimmings
generatedvaries considerably by region,
season,and even from year to year.
During peak months, primarily summer and
fall, yard trimmings can representas much
as 25 to 50Voof the municipal solid waste.
Grassclippings accountfor over half of all
the yard trimmings generated.

If your businessmaintainsa
yard, here are a few ideas
you can use to reducethe
waste it causes.Think about
recycling grassclippings
back to your lawn,
compostingleaves,and using
water wisely.
Your Cooperative Extension
office may have more
detailed information specific
to your area.

Returning Grass Clippings to the Turf WilI SaveYou Time and Money
/ Grass clippings contain about 3-4% nitrogen by
weight, aboil25Vo of the lawn's fertilizer needs.
This can save about one fertilizer application every
year.
/ If you leave lawn clippings on the lawn, you no
longer need to purchaseplastic bags for lawn
clippings.This savesmoney over a year's time.
y' Becauseit is not necessaryto stop every 10
minutes fo empty the mower bag or rake the lawn
after you finish mowing, yog can mow a lawn in Il3
less time. Although you'll mow more frequently,
the time spent on each mowing sessionand the
overall mowing time will be reduced.

/ Grass clippings increasethe amount of organic
matter found in the soil. This increasesthe soil's
ability to hold moisture and nutrients in sandy soils,
and improves drainage in heavy soils. All in all,
vour lawn will be healthier.

RecyclingGrass Clippings Back to Your Lawn Makes Good Sensefor Many Reasons
/ Yard trimmings take up valuable landfill space,
about 3.5 cubic yards per ton.
/ Yard trimmings are bannedfrom landfills in some
areas.By mid 1995, 20 stateswill have landfill bans
on yard trimmings, the second largest component of
the solid waste stream.
/ Yard trimmings are expensive to transport and
bury. For example, in Omaha, Nebraska,taxpayers
pay $48 per ton to collect, haul, and landfill waste.

/ Yafi trimmings contribute to explosive methane
production in the landfill. Although organic materials
in a landfill breakdown or decomposevery slowly,
decomposition does occur. One of the by-products of
decomposition is methane gas.
/ Becauselawn clippings are made of up to 90Vo
watei, grass clippings can contribute to leachate
problems in the landfill, potentially causing
groundwatercontamination.

Making the Switch

Fertilization Plan

To help your gtass stay healthy, or
to get it in bener shape,do not
remove more than one third of the
blade, and no more than one inch
total height at any one time. For
example, if your lawn is 3 inches
from soil to the tip of the grass
b1ade,you can remove 1/3 of it, or
I inch. If your mower doesn't allow
you to retum clippings to the lawn,
put the clippings on a compost pile.

The rate of fertilizer application, the frequency
of application, and the source of nitrogen will
determine how fast the lawn grows. For slow,
even growth, use a fertilizer containing either
sulfur-coated urea or urea formaldehyde as a
nitrogen source rather than those ,rr"i u,
ammonium sulfate,urea or ammonium nitrate
that tend to produce a very fast growth for short
periods. This is important for early summer
applications. Check the fertilizer label to
determine the specific nitrogen source.

Water Use
In the summer, a greatdeal of water is used on lawns. Make every drop count.
. Place your sprinklers so that you are watering lawn, not driveways, sidewalks,or gutters.
. Avoid watering on windy days when sprinkler coverageis difficult to predict. More water is probably
carried off into the atmospherethan reachesthe lawn.
. Water early in the moming so less water is lost to evaporation.Don't water in the evening; you'll just

. Turn sprinklers off if water is running off the lawn and onto the sidewalk or.road. Let the moisture soak in,
and begin watering in an hour if more is needed.
. Water deeply and less frequently. Lawns watered too frequently develop shallow root systems, making them
more susceptibleto grub damage and heat or drought stress.

Materint in this Potlution Prevention Tool Kit is intended only lo provide general information. Contactyour state and lacal offieials, local Extensiin
offtee, anil vendorcfor information specifu to your business,location, and equipment.Thesennterials were wrifren by Jan Hygnsttom under the
directian of M,F. Dahab and W.E. Wotdt, Biotogical SystemsEngineeringl LW ChaseHall, Univercily of Nebraska'Lincotn 68583'0726.
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BlowYour Horn!PublicizeYour PotlutionPrevention
Efforts

ft

Pollution preventionhelps your businessby reducing waste
collection and disposalcosts.Your customersand your
community also benefit by having a cleaner environment.
You can help develop your image as a businessthat cares about
the envirt:nmentby telling the public about your efforts.
Concern for the environment and its quality ranks high in
national surveys.Your ability to competein the marketplace
may improve if you use pollution prevention methods. Let the
public know what you are doing.

in annualreports,companybrochures,advertizing,and
/ Document your waste reduction successes
pressreleases.And show that you hold true to your commitment,Print documentson both sidesof
the paper. Use paper made from post-consumerrecycledmaterials,material that has been used by the
consumerand then recycled.Try to use paper that is easily recycled.Also, requestinks that don't
containheavy metals.
/ Shareyour successeswith trade associations,local government,local environmentalorganizations,
and other community groups.
{ Identify your products that are made from recycled materials. Indicate what percentageof postconsumerrecycled material was used to make the product.
{ Ofcourse, minimal packagingis appreciated.Try to avoid excessivepackagingso your customers
aren't stuck with a lot of waste.If you need packaging,try to use materialsthat can be recycled in
your area.Again, let the public know that you're trying to reducewaste.
/ Promote the use of environmentally friendly materials. Let your customersknow that you choose
to avoid the use of hazardousor toxic substancesin your business.
/ Contact your local newspaper,as well as TV and radio stations to find out if they have an
"Environmental Hero"
spot, telling of local efforts to help the environment.

Invite a news reporter to see what you've accomplishedin pollution prevention. You may want to
submit your ewn article. Rememberthose important W's: Who, What, Where, When and Why. A
sample news release appearsbelow.

LocalPrinting
Business
Prevents
Pollution
The ACME Printing Company has
embarked on a pollution prevention
project, reducing the amount of
waste produced. They recently
switched from petroleum-basedto
soy-basedinks in their printing
processes.By doing so, the presses
can be cleaned with water-soluble
solutionsinsteadof traditional
solvents that the oil-based inks
require.

In addition, soybean oil is a
renewable product, raised right here
in the U.S. This type of ink reduces
our dependenceon foreign petroleum
products.

SOYINK

Awards and Grants
There are grants and awards for
pollution prevention efforts.
Consider applying for a grant if
you want to try a pollution
preventionidea but just can't find
the money for it. Awards are
available to recognizesuccesses.
There may be stiff competition for
these, but that makes them all the
more prestigious.Just the processof applying
for grants and awards can help pull members of
your businesstogether as a team, and can be a
useful enterprisein itself.

Pollution PreventionTool Number 9

Acme Printing company also
announcesa new line of recycled
paper stock available for printing.
The paper has l00%opost-consumer
content, meaning all the fiber used to
rnake it has been through the hands
of the public. This new line allows
the community to complete the
recycling loop; people have more
opportunities to purchase recycled
paper locally.

Grants and awards may be available on the
local level in your area. Contact your city or
county health department,public utilities,
Cooperative Extension office, or local cttizen
environmentalgroups. If they have no grants
or awards to offer, they may be able to point
you in the right direction.
The following page lists some grants and
awards available. Incidentally, many states
were developing recognition programs for
pollution prevention efforts when this
publication went to press.Write or call those
contacts listed in Tool la to learn if more
awardsor grants are available.

Page 2 of 4

State Pollution Prevention Awards and Grants
Iowa Landfill Alternatives Grant Program. Grants from the Waste
Management Authority Division of the Department of Natural Resources
provide assistancein initiating or expandingsolid waste management
projects that are innovative and offer alternativesto landfilling. Application
deadlinesare the first Monday in June and the first Monday in December.
For more information, contact:
Tom Anclerson (515) 281-8623or Jeff Geerts(515) 281-S176
Iowa Departmentof Natural Resources
Waste ManagementAssistanceDivision
Wallace State Office Building
900 East Grand Avenue
Des Moines. Iowa 50319
Iowa Governor's Waste Reduction Award. This is granted to Iowa businessesor industries that
have implemented a waste reduction project with the best demonstratedenvironmental, economic,
benefits. Awards are given in three categories:large manufacturing facility, small
and saf_e:ty
manufacturingfacility, and non-manufacturingbusiness.The deadlinefor nominationsis in June.
Contact the Waste'ManagernentAssistanceDivision at (800) 367-1025or Iowa's Waste Reduction
Center at (800) 422-3109for more information.
Kansas Pollution Prevention Award P"og"u*. The KansasDepartmentof Health and
Environment invites all sectorsof society to pa"rticipatein the KansasPollution PreventionAward
Program. This annual state-wide program recognizes excellence in efforts to work toward a cleaner
environment.The following levels of activity are recognized:
Ptedge- Participantspledge to practicepollution prevention.
Shareholder-Participantspreparea pollution preventionplan and establishreduction goals.
Pacesetter- The organization implements their pollution prevention plan and documents the reduction
of pollutants or conservationof resources.
Trendsetter-The organizationhas demonstratedpollution preventionmeasuresthat are easily shared
with similar organizations.
Innovator- The highest level of participation,the organizationreceiving this award has continued
pollution prevention activities within and also promotes pollution prevention in the community.
Pledge cards, ,summariesor reports of Pollution prevention activities must be received in the Office
of pollution Preventionby July l. For more information, contact:
Director, Office of Pollution Prevention
Kansas Department of Health and Environment
Office of Scienceand Support

F;;;;;J;;fi;;

#0"-

Topeka,KS 66620.
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NationalAwards,Grantsand Programs
NICE3 Does your company have a technologyidea that could saveenergy,prevent pollution, and,
improve:your industry's bottom line? If so, you may be able to apply for assistancethrough a
program cosponsoredby"the US Department of Energy (DOE) and the US EPA. This program,
known as the National Industrial Competitivenessthrough Efficiency: Energy, Environment, and
Eeonomics encouragesindustry to reduce industrial waste at its source or use waste productively. To
call Eric Hass,
requesta brochure or project proposalsolicitation packet (#DE-PS49-94R90001),
(303)
(303)
EPA,
Denver,
CO
293-1471.
or
Sharon
Riegel,
215-4728
Denver,
CO
DOE,
33/50 Corporationsinvolved with this voluntary EPA program pledge to reducetheir emissionsof
17 high-priority toxic chemicalsby 337oat the end of 1992 and 50Voby 1995. All of the targeted
chemicals are on the EPA Toxic ReleaseInventory. Don't hesitate to become involved; the 1992 goal
was an interim target and data on the 1995 goal will not be releaseduntil 1997. There is plenty of
time for your business t-oget involved. For more information, call Carl Walter, EPA Region Vtr
(913) 551-7600,or Kerry Whitford, EPA Region VIII (303) 294-7684.
Green Lights This voluntary US EPA program encouragesthe use of energy-efficient lighting to
reducepollution. Green Lights provides informational tools to help coqporationsmake informed
upgrade decisions. It has developed a registry of financing resourcesavailable to all Green Lights
participants.For more information, contact US EPA, Green Lights 6202J,401 M Street,SW,
Washington,DC 20460 (202) 115-6650.
SBIR The Small Business Innovation ltesearch Program is a highly competitive 3-phase award
systemthat provides qualified small businesseswith opportunitiesto proposeinnovative ideas that
meet the specific researchneedsof the FederalGovernment.US-owned and basedfirms with less
call
than 500 ernployeesare eligible to compete.To get on the SBIR mailing list for announcements,
(202) 205-1771or write to:
Small BusinessAdministration
409 3rd Street SE
'Washington
DC 20416
Waste Wi$e is a voluntary program sponsoredby the EPA. Companiesthat become members
commit to making significant progressin the areasof wasteprevention,recycling, and buying or
rnanufacturing recycled products. For more information, call 1-800-EPAWISE and ask for the
brochure Waste Wi$e: EPA's Voluntary Programfor ReducingBusinessSolid Waste.

Consider theseideas as you apply for awardsor grants:
/ Be sureyou readthe criteriacarefully.Somepollutionpreventionprogramsmay consideronly source
reduction,which are methodsof eliminatingthe generationof pollution.Somemay also considerwaste
, exchangesand recycling.Make sureyou understandwhat the grantsand awardsare offeredfor.
typedinformation,don't submit2 pagesof
/ Follow directions.If the form asksfor I pageof double-spaced,
handwrittenmaterial.
/ Be clearand concise.Put yourselfin the grantor'sshoes.
andcheckthemover.
Startearly so you havetime to fill out applications
/ Meet all deadlines.
Material in this Pollution Preventian Tool Kil is intended only to provide general information. Contactyour state and local officials, local Extension
office, and vendorsfor information specifit to your business,locatian,and equipment.Thesematerialswerewritten by Jan Hygnstromander the
directian of M.F. Dahab and W.E. Woldt, Biological SystemsEngineeringl LW Chtse Hall, Ilnivenity of Nebraska-Lincoln 68583-0726.
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WasteAssessment
Hazardous
and Non-hazardous
Drycleaning
Copy this form and use a separateone for each
processor area in your drycleaningbusiness.Some
processestypically associatedwith hazardouswaste
include chemical storage, clothing pretreatment,the
drycleaningprocess,and facility maintenance.Don't
forget to look at the nonhazardouswaste your
businessgenerateswhen considering waste reduction
opportunities. Check out your office and break areas.

Processor area:

Date:

Write down all hazardous materials used in the processor area identified above. Include the amounts of
materials used per month for future reference.Consider replacing these with non-hazardoussubstitutes as they
becomeavailable.Refer to your MSDS for help.
Hazardous materials

Amount used

Where doesit go?

(1bsor gallmonth)

(product, waste)

Wastes
Hazardous wastes drycleaners may generate in
Valclene or perc plants: spent filter cartridges, still
residues,cooked powder, spotting board residues, and
spentsolvent.
Petroleum plants: spent petroleum solvents or distillation
residueswith a flash point of less than 140"F;possibly
drained filter cartridges or powder residues.

Hazardous waste

Amount per month

Non-hazardous wastes: These are wastes that often are sent to a licensed sanitary landfill. You may be able
to reduce the amount of waste produced,recycle it, or find anotherbusinessor institution that could reuseit.
Check the box if it is present in your businesswaste stream. Those in bold are typically easy to find recycling
outlets for.

Material

Estimated%
of waste stream

Material

PnpsR

Pllsucs

E green bar computer

tr PETE (#1)

tr white form feed

tr HDPE pigmented(#2)

I white letterhead

E HDPE transparent (#2)

fl white copy

tr HDPts film (#2)

El white ledger pads

tr LDPE film (#4)

E cash register receipts

tr vinyl bottles(#3)

trl adding machine tape

tr polypropylenebottles(#5)

E white envelopes

E polystyrenefoam (#6)

E coloredcopy paper

(#6)
tr rigid p.olystyrene

tr yellow legal pads

E otherplastics(#7)

E coloredletterhead

AruvrNuvr

pads
E message

E cans

E newsprint

tr foil

tr junk mail

E other (rain gutters)

E magazines

Srppr,

E windowenvelopes

E steelcans

E stick-onnotes

E clotheshangers

E cardboard

E other steel(strapping)

E paperplates/cups

Gr,lss

fl papernapkins/towels

E clear

Estimated 7o
of waste stream

E tissue
E wax-coatedpaper

E brown.

E plastic-coatedpaper

[1 green

E carbonpaper

Yanp wAsrE
[1 grassclippings

tr UNCI,aTUED CLOTHING

E leavesand brush
Ornnn

Material in this Poltutian Prevention Tool Kit is intendeil only to provi.degeneral information. Contactyour stale and local offrcials, local Extension
offtce, and vendon for informatian specijic to your business,locatinn, and equipment,Thesematerials were written by fan Hlgnstrom under the
direction of M,F, Dahab and W.E. lVoldt, Biologital SystemsEngineerinsl LW ChaseHaII" Univenity of Nebraska-Lincoln 68583-0726.
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Gostsof Processes
Copy this form and use a separateone for each
processor area in your business.Use estimates
where actual costs are not available. This
information is important for determining economic
feasibility of pollution prevention options, and for
measuring the successof your efforts.

OperatingGosts

Processor Area:

Date:

&

&

Hazardousmaterials (See MSDS)

Cost per month

Subtotal

Labor and equipment

Cost per month

Subtotal

January 1995

Hazardouswaste handling and storage
:
,
'

Subtotal

i

.

. :
Hazardous waste trbatment

,

' , t

,

t - - , .

, ) ,- :

'

eoqt'pe14ontli

t . '

Subtotal
, , ,
- l

_

- :
.

, .

t

:
'

'

.

: :

Cost peg:rnonth

Haza.dous wasto dispoqal

Subtotal

:

r

.

l

'
:-. .., :
Pollution'PreventibriToot l.{qmber 10b
I

. :

. '

:)
PaEeZ,of 4

, ' , - i .

.

, " ' ,

. . . .

. ,"':Non:hazardous waste,handling ptid storag€

,',

.ebstper.r4onth

&-.,

\*'

'Subtotal

.'.
Non-hazardous'waste disposirl

' ',

Cost per month

.

oth"t'iost* ''
F"-.-

-

', '

Cost per month
'

'i'

.-

.

.

-

Subtotal

I ' 'Tlotal monthly.o,perati-ng gosts (add all gubjotals)
'

x 12 months per year

Anmral operatins costs

v

.

. ._ :'
: ,

l'.,i

:'-

.

Capitaland AdditionalGosts
This section summarizesyour annual capital and miscellaneouscosts for each processas it presently
exists.

Equipmentpurchasa )
Construction/installation

j

, I

fermitting
Contracting

$
.

Connections to utilities
' :- :
'
.-:

:,'

, $"

:

.

'Trainine

$
:

$
l$

,,

r-

Engineering
. .
Other

q
v-

Total.annual capital and additional costs

. $ ,

:

Totat Costs,for Proeess
Annual operating.costs

$

Annual caoital costs

$

Total,costi

Material in this Poltutian Prevention.lool Ki.tit irtnded only to provide general informatian. Cohtiqt loar state anil laca
, aff.tte, and venilor for infonra.tion sp:ecif.to:your birsiness;locatiltn, anQeqa.iprrent.These4aterials were wrillen
direction of M.F, Dahab and W.E. Wotdt, Biological SystemsEngineering, LW ChaseHall, Univenigt of Nebraska-Lincoln 68583-0726.
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Options
ScreeningPollutionPrevention
Copy this form and use a separateone for each
pollution prevention option you are considering
for vour business.

Pollution Prevention Option:

Proposedby:
Briefly describe the option:

What will be affected by the option?
! Hazardousmaterial(name)

n Hazardouswaste

E Non-hazardouswaste

! Product

Estimatedimpact

Date:

What ty-pe,ofoption.isthis?

D,Changein housekeeping
or rnaintenanee
'.
E Inventorychange ,
tr Equipmentchange
E Raw materialchange
E Processchange ,' ,,
fl.Recycling :
E Reuse off-site

-

.

Has this option beentried'beforein a similar workplaeesetting?,trY€s : tl No
t

_

Is this a policy change?E Yes

tl No
:

:

.

.$re there equipment/,material
requirerne.nts?E Yes
t

r

.r

Are thereany other requirernents?

'

El ljncertain

:

-:,'

l

tr No

'-

modifications
! l_":.Lity

n Testing
,requfuements
f-l Regulator,y impacts

Option approved for further evaluation: E Yes

tr No

'

Date:

R.easonfor acceptanceor non-acceptancq

Reqonsider.allater date? E Yes

tr No

Material in this Pa;thttionPrevenlian Toot Kit is intnded only lo prouide.geineratin;formatlan.eorraf lour stale and tnc;t oIJfials, loiat
tehsfn
offue, and vendon for information speci;fu to your business,localion, aiit equipment,Thesematerials were written hy Jan Hygnsfrom under the
direction of M.F. Dahab atd W.E. Wot&, Biohgiiat SystemsEngineering, LW ChaseHall, tlniveniS of Nebruska-Lincotn 68583-0726.
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TechnicalFeasibility
Here are questions to help you determine if
those pollution prevention options that passed
the initial screeningphase are technically
feasible. Copy this form and use a separateone
for each pollution prevention option that has
passedthe screeningphase.

Pollution Prevention Option:

Proposedby:

Date:

Briefly describethe option:

Type of option:

! Equipment related

I Processrelated

E Raw material related

n Personnelrelated

Why do you think this option is feasible?

What areasand personnel are affected?

Are required spaceand utilities available? n No

n

Yes

I Uncertain

tl Yes fl Uncertain
Will production quality or servicesbe affected? tr No
tr High impact
If yes, how much? tr Low impact n Medium impact

January 1995

$/ill production'orservicesbe stoppedto rnodify or install a new system?
'E
il N; l,n Yes
Uncertain
:
If yes, how much? [ Hour

tr Day

'

tr Week

Describeany new training proceduresor specialexpertiserequiredto operateor maintain the new
system:

Are new material handling;,storage,or disposaltechniquesrequired?
n No
tr Yes
fl Uncertain
If yes, explain briefly.

.

Doesthe
or healthandsafetyproblems?
' systemcreateotherenvironmental
'
E ,No E Yeq' fl Uqcertain .
t 1

|

,

I

I

.
:
If yes, explain briefly.

Other considerationsor limitations:

Option apprwed for further evaluation: tr Yis

rfl Nor Date:

Reason fot acceptanceorl non-acceptance:

Reconsiderat later date? D Yes

tr No

Matetial in thh Pollution Prqvention TopI Kii is intended onl! n provide general infonnation. Contdctyodr state and locat ojficials,local Extension
office, and vendors.for informatibn specifr to your businessr,localion,ar! equipment,Thesematef4ls wer written by lan Hrgttstrom under the
direction of M,F' Dahab and WE. Woldt, Eiological SystemsEngineerii!, tW Clnse HaIl, Ilniveniry of Nebraska-Lincotn 68583-:0726,

\-

Number10e

CooperativeExtension& BiologicalSystemsEngineering
Universityof Nebraska-Lincoln

EconomicFeasibility
Pollution Prevention Option:

Here are questions to help you determine if those
pollution prevention options that passedthe initial
screening phase are economically feasible. Copy this
form and use a separateone for each pollution
prevention option that has passedthe screening
phase.

Date:

Proposed by:

Briefly describethe option:

OperatingGosts and Savings

\-'

Estimate monthly increasesor decreases
in operating costs attributable to the option.

Increase

Decrease

Hazardous material purchase

$

$

Non-hazardousraw material purchase

$

$

Labor and equipment

$

$

Health and safety

$

$

Quality assurance

$

Insurance

$

$

Liability

$

$

Training

$

$

Utilities

$

$

Hazardous waste handling and storage

$

$

Hazardouswaste treatment

$

$

Hazardous waste disposal

$

$

Non-hazardous waste handling and storage

$

$

Non-hazardouswaste disposal

$

$

Other

$

s

Totals

$

January 1995

Capital Costs

.
:
. . .
.Estimate capital' costs'of implementing'the option.

Cost

. . ' . . Eouioment ourchase

s

Con struction/in stallation

$

uonnectlons to utrlltles

$

Ensrneenng

$

.

,

Permittine
Contractms
r ralnlng
'.'

Start-up

:'

Other,: .'

" , Total capital eosts' ' :$

New'revenues
:
-..

.

t

'

.

:

Estimate all new rdvenuesthat would reslrlt from implementing the option. Potential revenue seurcesinclude
trecovered,prodqc{s
from recycling, usable by p.odgris, -andinJreaseil'iales'of
:'
': .
.

l

:

Source,bfrevenue

Total revenues
:
Option approved for fu*her evaluation: Ei,Yes
Reason for acgeptance:ornon-acbeptance:

Reconsiderat later date? tr Yes

'

$-

'
E,No : Da!e:
:.

tr No

prgvide generdl information. eontct your state and local oficials, lacal Ex isbn
Materiat in this .Pollution Preventiin Tosl Kil is intndcd'only,to
ofte, and ienilors foir infotmitionxpecifr
These arbtefmlsvcre, vrifen by'Jan Hygwbonr un r &e
to yiur business, locatiti4 aq( equiprenl
Atictwn of m.f . oatnb anit w
wotdi2 Biotogrca! Slstens nniineeriibt
LW Chne Hall; Ilniucnir 9f Nelra$a-Lin
:E;
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PollutionPreventionOptionSummary
Copy this form and use a separateone for each
pollution prevention option in your business.
Keep a copy in your files for future reference.
You may choose to use an option at a later date,
or you may think of modifications.

Pollution Prevention Option:

Proposedby:

Date:

Briefly describethe option:

Why did you selector not selectthis option?

Is this option technically feasible at this time?

In the future? E Yes

Is this option economically feasible?
In the future?

E Yes

E Yes

trNo

tr No

n Yes

nNo

tl No

Estimate the reduction that will be achieved. Choose the measurementthat is easiest.

fl Hazardousmaterial

pounds

gallons

Vo

n Hazardouswaste

pounds

gallons

Vo

E Non-hazardouswaste

pounds

gallons

Vo

If you decided not to implement change, did you still provide positive feedback for the idea, and
relate that the idea was worth looking into? fl Yes tr No

Additional notes:

Materint in this Foilution Prevention Tool Kil is intcniteil only to provide general.informafion. Cohtactyour stale and local officials, Iocal Extension
offwe, anil vehdorsfor information specifu to your business,location, antleqdpment. Tkesematerials were wrilten by Jan Hygnstrom undbr the
direction of M.F. Dahab and W.E. Wotdt, Biologital SystemsEngineering, LW ChaseHall, IJnivercity of Nebraska-Lincoln 68583-0726.
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Evaluationof PollutionPrevention
Project
This sheet will help you evaluate each pollution
preventionproject your businessundertakes.
Make copies of this blank form to use with each
one. Keep this on file to monitor the progress
your businessis making in preventingpollution.

Pollution Prevention Option Implemented:

Proposedby:

Date:-

What wastestreamor hazardousmaterial was targeted?
Why? n Regulatedas hazardouswaste
E Affected employeehealth

\-

I Largest volume

n Most costly

E Waste reductionmethod was easy to implement

What change was implemented?

Pollution Prevention Technique Involved:
D Generalhousekeeping

! Basic operations

I Maintenance
n Storage,
E Inventory

tr Equipmentmodification
n New equipmentpurchase
n Raw materialsubstitution

I
!
n
E

Were difficulties encounteredduring trial implementation? Explain.

Were theseovercome? I,-lYes
How?

tr No

Processmodification
In-housereuse
Off-site recycling
Waste exchange

Prior to change $--

After-chaqge.

.$

Net cliange

$

Cost of implemgntation
How were the following affected?
.

Productquality/customersqtisfaction ' E Increase
t

:

.

.

:

Production
.
.
.
Wolker/workplacesafetJ,,

E Increase

. tr Decreasg
.
E Decrease

tr Increase'.

' I Deerease'

tr No change

Wastegqneration

E Increase

E Decrease

tr No change

B.uqinessliabilitlt'forpollution
I

trIncrease'

EDecr-ease., trNo'change

Businessirnagewittrin the,community tr Imprgve
. ' .. . .
Workerrnorale
:
:
waste
Costsof handling

'

Elncrease',
'
tr Increase

.
:
Did you feel project vias successfull E Yes E No

t

.

.

.

:

tr No change
.
.
tr No change

n Decreasg

tr No change

EDecreasell

nNochange

E Decrease

tr No change

,
.

Why or why not?

Did you,publicizethe po1lutionpreventionprojectwithirr the following:,
E Business D TradeAssdciation E, Community
'
.
.
'
meeting
How?., E Newspaperarticle tr TV spot E Radiospot fI Trade'association
r- --:----:,-^
fl ,.\;L^-I-1,
E Trade mggazine
' .Other
'
Wasrecognitiongiven to the personwho generafedthe idea? El Yes tr No

Erension
Matprial in this Potlutian Pt-evmtiiy Tool KIt is ixtendbd only to provi.de gineral information. Contact your state and local oftefilsl.local
offrce, and vendors for infortnatinn specific to your basiness, Locatian, and,equipment. These materials were wrifren by Jan Hygnstrom under the
ilirectian of M F Dakab rind W,n, WoAt, BiotoCical $Wms Englneerinjl tW Cnav HQtt,:Univenity of Nebraska-Litw
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ToolKit
Evaluationof PollutionPrevention
Yourfeedbackis importantto us! Pleasetakea minuteto answerthe following questionson both
sidesof this sheet.Thenfold, securewith tape,andmail.Thanks!
No

1.The materialsin the tool kit:

Yes

Some

pollutionprevention.
werehelpful in understanding

I

2

3

4

5

helpedme incorporatepollutionpreventioninto my business.

1

2

3

4

5

helpedme reducethe amountof wasteproducedat my business.1

2

3

4

5

By how much?

poundspermonth.
gallons
permonth.
_

2. Read each of the statementsbelow and rank yourself at the presenttime. Next, think back to
your understandingabout each statementbefore using the tool kit. Circle the appropriate numbersusing the following key:

1 = no understanding/involvement
2 = little understanding/involvement
3 = moderateunderstanding/involvement
4 - good understanding/involvement
5 = excellent understanding/involvement

How would you describeyour understandingof:

After usingmaterials
|

2

3

2

3 4

1

2

3

4

5

environmental
benefitsof pollutionprevention? I

2

3

4

pollutionpreventionin a business?I
implementing

2

3 4

the conceptof pollution prevention?
pollution prevention methods: including
good housekeeping,purchaseand inventory,
changesin equipment, raw material substitution,
changesin technology?

economicbenefitsof pollutionprevention?

.J

4 5

Before using materials
2

3

4

5

2

3 4

5

|

2

3 4

5

5

|

2

3 4

5

5

|

2

3 4

5

I

5

3. WhatTool Kit did you receive?
fl

Drycleaning

X

M"tal finishing

fl

Autobodyrepair

fl Vehiclemaintenance
f]

FarmCooperative
t*..-

4. In what stateareyou located?

-,-."t"

5 . How manypeopledoesyour business
employfull+ime?

BUSII{ESSREPLY MAIL

part-time?.
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Dr. WayneE. Woldt
BiologicalSystemsEngineeringDepartment
Universityof Nebraska-Lincoln
P.O.Box 830726
Lincoln,NE 68501-9988
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